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H3yneH0 ycTaHOBjieHHe kohbgkhhh b ropH30HTajiBHOM cjioe npoBO- 
flymen Hec>KHMaeMOH ^H^KOcra c >KecTKiiMii flHSjieKTpHHecKHMH rpa- 
HHi^aMH, noflorpeBaeMOM CHii3y h Bpa^aroirreMCsi othochtcjibho BepTH- 
KajiBHoii och, c Hajio>KeHHbiM BepTHKajibHbiM MarHHTHbiM nojieM b npii- 
6jiH>KeHHH ByccHHecKa. B 3aBiiciiMOCTii ot bgjihhhh napaMeTpoB sa^aHH 
! (nnceji Teftjiopa, HaH^paceKapa, KHHeMaranecKoro h MarHHTHoro hh- 

ceji npaHflTjia) noTepa ycTOHHHBOcra coctohhhh noKoa npn yBejinne- 

HHH HHCJia PsjieH MO>KeT npOHCXOflHTb C pa3BHTIieM MOHOTOHHOH HJIH 

KOJie6aTejibHofi HeycToiiHHBOCTH . Kohbgkthbhbig Bajibi, no5iBji5noiHHec5i 

npH MOHOTOHHOH HeyCTOHHHBOCTH, CaMH TaiQKe HeyCTOHHHBbI, eCJIH HHC- 

jio Teftjiopa flocTaTOHHO Bejinxo (HMeeT MecTO Tax Ha3biBaeMa5i HeycToii- 
HHBOCTb Kionnepca-ilopHa). B flaHHoft pa6oTe HcaiieflOBaHO, KaK Kpnra- 
necKoe 3HaneHHe HHCJia Psjiea, ran HeycTOHHHBOcra coctohhhh noKOH h 
KpHTHHecKoe 3HaneHHe HHCJia Tefijiopa fljia HeycTOHHHBOcra Kionnepca- 
ilopua 3aBHC5iT ot KHHeMaranecKoro h MarHnraoro Hnceji IlpaHflTjiH. 
PaccMOTpeHbi HHCJia IIpaHflTJisi He npeBocxoflsiiHHe 1, xapaKrepHbie fljra 
BHeniHero a^pa 3eMjiH. 



1 



K/iwueeue c/ioea: KOHBeKijHa, Hiicjia IipaHflTjiH, MarmiTHoe nojie, moho- 
TOHHaa ii KOJie6aTejibHasi HeycToiiHiiBOCTii , HeycToiiHiiBOCTb 
Kionnepca-ilopira 

CorjiacHO coBpeMeHHbiM HayHHbiM npeflCTaBjieiiiisiM, iictohhiikom Mar- 

HIITHOrO IIOJI5I 3eMJIH 5IBJI5ICTC5I KOHBGKTIIBHOe flBIDKeHIie BO BHGLIIHeM 

Hflpe. IloflTBepjKfleHHeM stoh riinoTe3bi cjry>KaT, HanpiiMep, pe3yjibra- 
Tbi cepiiii pa6oT TjiaTi^Maiiepa c coaBTopaMii (cm. [Glatzmaier, 1997; 
Christensen, 1999] h npiiBefleHHbie TaM ccbijiKii), KOTopbie hiicjichho pe- 
niajiH ciiCTeMy ypaBHeHiiH, oniicbiBaioiiiyio KOHBeKTHBHbie rii^poMarHHT- 
Hbie HBjieHHH. B STiix pac^eTax yn,ajiocb BOcnpoii3BecTii fliinojibHyio b 
rjiaBHOM Mopcpojioriiio MarHiiTHoro noji5i 3eMjin h ero xaoTiiHecKiie hh- 

BGpCIIII. OflHaKO 3HaHGHII5I HeKOTOpblX napaMCTpOB, HCnOJIb30BaHHbIX B 
3THX pa60TaX, Ha HeCKOJIbKO IIOpilflKOB OTJIIIHaiOTCH OT HX 3HaHGHIlil 

fljiH Hflpa 3eivijiH, nosTOMy Taxoe KanecTBeHHoe coc-TBeTCTBiie pe3ynb- 
TaTOB pacHGTOB c peajibHbiM reoflHHaivio cjie^yeT "cHirraTb yrHBirrejib- 
Hbiivi" [Jones, 2000]. B nacTHOCTii, pacHCTbi npoBOfliijiii fljra 3HaHeHii5i 
HHceji ripaHflTjra nopsiflKa efliiHiiiibi, b to BpeM5i KaK b pacnjiaBjieHHOM 
Hflpe KiiHeMaTiiHecKoe hhcjio llpaHflTjisi iiMeeT nopsiflOK 10 -3 , a MarHHT- 
Hoe - 10~ 8 [Aurnou, 2001]. Otmctiim TaK>Ke, hto pa3Hbie aBTopbi ^aiOT 
pa3JiHHHbie on;eHKn sthx bcjiiihiih fljra 5mpa 3eMjrn, OTjiiiHaiomiiecii Ha 
HecKOJibKO nopsiflKOB (cm. oScy^KfleHiie SToro Bonpoca b tji. 7 MOHorpa- 
(piiii [Merril, 1996]). TeM caMbiM, npeflCTaBjiaeT iiHTepec iiccjieflOBaTb, 
KaK H3MeH5ieTC5i xapaKTep noBefleinra KOHBeKTiiBHbix TeHeHiiii npii H3- 

MeHeHHH 3HaHeHIIH HHCejI IlpaHflTJIH. 

B HacT05nn,eii CTaTbe sa^ana o 3aBiiciiM0CTii KOHBeKTiiBHbix TeHemiH 
ot KHHeMaTHHecKoro ii MarHHTHoro Hiiceji EIpaHflTjia paccMOTpeHa b Haii- 
6ojiee npocToii nocTaHOBKe. Mbi loyHaeM ycTaHOBjiemie KOHBeKiriiii b 
ropii30HTajibHOM cjioe npoBOflameH jKiiflKOCTii, noflorpeBaeMOM CHii3y h 



2 



BpamaK>meMC5I OTHOCHTejIbHO BepTHKajIbHOH OCH, C JKeCTKHMH JJHSJieK- 
TpHHeCKHMH rOpH30HTajIbHbIMH rpaHHHaMH, nOflflep^HBaeMblMH npH (pHK- 

ciipoBaHHbix TeivinepaTypax, h c Hajio>KeHHbiM BepTHKajibHbiM MarHHT- 
HbiM nojieM. B 6e3pa3MepHoii cpopMe CHCTetvia xapaKTepH3yeTC5i HHCjiaMH 
Psjiea R (oTHOCirrejibHasi BejiHHHHa chji njiaByHecTH) , llpaHjjTJisi P (ot- 

HOineHHe KHHetviaTHHeCKOH B5I3KOCTH K K03(pCpHHIieHTy TenjIOBOH jjncpcpy- 
3HH), MarHHTHOrO IlpaHflTJIH P m (oTHOHIGHIie KHHeMaTHHeCKOH B5I3KOCTH 

k KoacpcpHHHeHry MarHHTHoft Jiiicp(py3HH) , Teiijiopa Ta (KBajxpaTHbiii ko- 
peHb H3 KOToporo nponopuHOHajieH ckopocth Bpamemisi) h HaH/xpaceKa- 
pa Q (KBaflpaTHbiii KopeHb H3 KOToporo nponopHHOHajieH hhtghchbhocth 
MarmiTHoro nojia). 

IlpH Majibix HHCjiax Psjiefl >KHjjKOCTb HenoflBH^Ha. IlpH yBejiHneHHH 
HHCJia Psjiea Bbinie HeKOTopoii kphthhgckoh BejiHHHHbi B03HHKaeT Te- 

HeHHe >KHJJKOCTH. IlpH OTCyTCTBHH H Bpamemisi, II MarHHTHOrO nojra 
IIMeGT MeCTO MOHOTOHHa^ HeyCTOHHHBOCTb COCT05IHH5I nOK05I }KHJXKOCTH 

[Chandrasekhar, 1961; TepniyHH 1972; TeTjiHHr, 1991], B03HiiKaioiii,ee Te- 
HGHiie ^ByiviepHO h iiMeeT bhjj, BajiOB. IlpH HajiiiHiiii MarmiTHoro nojisi, 

B 3aBIICHM0CTII OT BejiHHHHbi OTHOHieHH5I P TO /P, B03MO>KeH KaHeCTBeH- 

Hoe pa3JiiiHHbiii xapaKTep B03HHKaioiHeH HeycToiiHiiBOCTii [rioflBiiriiHa, 
2009; Podvigina, 2010]. Ecjih P m < P (bto cooTHoniGHiie BbinojiHeHO 
fljiH BejiHHHH napaivreTpoB bo bhghihgm 3eMHOM 51/xpe, h b jjaHHoii CTa- 
Tbe paccMOTpeH stot cjiyHaii), npn Majibix 3HaHGHii5ix Ta npii ycTaHOB- 

JieHIIII KOHBeKHHH B03HIIKaK)T yCTOHHHBbie Bajlbl. IlpH 66jIbIHHX 3Hane- 

Hii5ix HHCJia Teiijiopa, B03HiiKaioni,iiG Bajibi HeycToiiHiiBbi OTHOciiTejibHO 
B03Myni,eHHii, npe^CTaBjisiiomHx co6oii Taxoe >Ke Tenemie, noBepHyToe 
Ha HeKOTopbiii yroji OTHOCHTejIbHO BGpTiiKajibHoii och. llpn OTcyTCTBiiii 
MarmiTHoro noji5i 3Ty HeycToiiHiiBOCTb (ee Ha3biBaiOT HeycToiiHHBOCTbio 
Kionnepca-ilopna) iiccjieflOBajiii Kiippers and Lortz [1969] ii Clune and 
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Knobloch [1993]. Etpn flajibHeiiHieM yBejinHemiii CKopocTH BpameHHH mo- 

HOTOHHa5I HeyCTOHHHBOCTb COCT05IHH5I nOK05I CMGH5IGTC5I KOJie6aTejIbHOH . 

B CTaTbe paccMOTpeHbi nncjia npaH/rrjra Ha HHTepBajiax 10~ 3 < P < 1 
ii 10~ 8 < Pjji < 1. TeM caivibiM, MiiHiiMajibHbie 3HaneHH5i npH6jiH3HTejib- 
ho OTBe^aiOT 3HaHeHH5iM napaivieTpoB bo BHeniHeM a^pe 3eMjin, a MaK- 
CHMajibHbie - Hcnojib3yeMbiM npii nncjieHHOM MOflejinpoBaHHii nponcxo- 
flam,Hx TaM nponeccoB. HaniH pacneTbi npoBe^eHbi fljia nnceji TeiiJiopa 
ii HaH^paceKapa, He npeBbimaioinHx 10 10 h 2 • 10 4 , cooTBeTCTBeHHO, a b 
3eMHOM Hflpe 3Tiix BejiHHHHbi ~ 10 24 ii ~ 10 10 [Aurnou, 2001]. OflHa- 
ko, KaK OTMenaji eme Chandrasekhar [1961], npn Ta — > oo h Q — > oo 
noBe^eHHe CHCTeMbi hociit aciiMiiTOTHHecKiiii xapaKTep, h noTOMy skc- 
TpeMajibHO 6ojibniHe 3HaneHH5i sthx napaivieTpoB He npe^CTaBjiHiOT iiHTe- 
peca. HiicjieHHO Hccjie^OBaHa 3aBiiciiMOCTb KpiiTiiHecKoro nncjia Psjiea, 

THna HeyCTOHHHBOCTH COCT05IHH5I nOK05I, KpHTHHeCKHX 3HaHeHHH HHCJia 

TeiiJiopa h yrjia HeycToiiHHBOCTH Kionnepca-JIopna ot nnceji ripaH/rr- 
jih. ,H,Jifl 6ojibinoro nncjia paccMOTpemibix cjiynaeB ii3MeHeHiie oflHoro 

H3 HHCejI ripaHflTJIH Ha nOp^flOK HJIH HeCKOJIbKO nopsiflKOB npiIBO^IIT K 
He3HaHHTejIbHbIM II3MeHeHII5IM paCCMaTpHBaeMblX KpiITHHeCKIIX 3Hane- 

hhh. TeM caivibiM, ciicTeivia HecymecTBeHHO 3aBiiciiT ot nnceji npaH/rr- 

JI5I, HTO, B03MO>KHO, o6b>5ICH5ieT KaneCTBeHHOe CXOflCTBO MamiiTHoro no- 

jia, nojiyneHHoro b ynoMHHyTbix Hiicjiemibix SKcnepnivieHTax, c MarmiT- 
HbiM nojieivi 3eMjiH. (OTMeTHM npnHLi;nnnajibHbie cjiojkhocth, CB5i3aHHbie 
c TeM, hto, c oflHoii ctopohm, npoBO^HTb pacneTbi c flocTaTOHHbiM pa3- 
penieHHeM npn 3HaneHHsrx napaMeTpoB, cooTBeTCTByioiii,Hx ycjiOBHHM bo 
BHeniHeM si^pe 3eMjiH, cymecTByioinHH ypoBeHb pa3BHTH5i BbiHHCJiHTejib- 
hoh TexHHKH He no3BOJi5ieT, a c ,a;pyroii, ^ocTaTOHHO ^eTajibHoe cpaBHe- 
Hne pe3yjibTaTOB pacneTOB c reoMarHHTHbiM nojieM HeB03MO>KHO H3-3a 
He^ocTaTOHHOCTH HHcpopMaHHH o CTpyKType MarHHTHoro nojia.) HaniH 
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pe3yjibTaTbi noKa3biBaiOT, hto ohiii6kii b oueiiKax stiix napaivieTpoB mo- 
ryT 6biTb HecymecTBeHHbiMH. 

1. YpaBHeHHa h napaMeTpu 

3bojiiod;hh kohbgkthbhofo tghghim ii MarmiTHoro nojra oniicbiBaeTC5i 
ypaBHeHH^MH HaBbe-CTOKca, TenjionpoBOflHOCTii ii MarHiiTHoii HHflyK- 
iniii. B 6e3pa3MepHOM bh^g ohii HMeiOT bii^ 

dv 

— = v x (V x v) + PAv + PR9e z - V» 
dt 

+ PTa 1/2 v xe z + P 2 P m 1 Q(V x B) x B (1) 
39 

— = -(v-V)9 + v z + A9 (2) 

— = V x (v x B) + PP m x AB (3) 
Ilojie CKopocTH ii MamiiTHoe nojie 6e3flHBepreHTHbi: 

V • v = 0, V • b = (4) 



B 3Tiix ypaBHeHH5ix v - CKopocTb noTOKa, 9 - pa3HOCTb MejK^y TeM- 
nepaTypoii h ee jiiiHeiiHbiM npcxpiijieM, ycTaHaBjiiiBaioni,GMC5i b cjioe b 
COCT05IHIIII noKOH, b - pa3HOCTb MeyKpj MarHiiTHbiM nojieM ii ero no- 

CTOHHHOH BGpTIIKajIbHOII COCTaBJI5HOIH,eH, B = e z + b, e z - eflHHHHHbffl 

BeKTop BflOJib BepTiiKajibHoii och z. Ha ropii30HTajibHbix rpamiuax bm- 
nojiHeHO ycjiOBiie npiijiiinaHira h cpiiKCiipoBaHbi TeMnepaTypbi: 

v x = v y = v z = 0, 9 = (z = (5) 

CnHTaeM, hto BHenmaa cpe^a 3a npeflejiaMii cjioh - ii30Jisrrop, T.e. 
MarHHTHoe nojie Ha rpamme paBHO rpa^iieiiTy rapMOHiiHecKoii (pyHKiniii, 



onpe^ejieHHOH b cooTBeTCTByiomeM nojiynpocTpaHCTBe [Chandrasekhar, 
1961]: 

b(z) = V<f>(z) (z = ±i) (6) 

A(j) = (\z\>h, 0^O(|z|^oo) 

Be3pa3MepHBie napaivieTpbi onpeflejraiOTCsi cjie^yiomiiMii cooTHOine- 
hhhmh: 

v ^ v - aqd 3 rrr ^ _ ,2Qd 2 ^ „ aBnd 2 
P=- P m = - R = —5T, Ta = 2 , Q = — - — 

K, /I UK, V pv 

SfleCB V - KHHeMaTHHeCKa^ B5I3KOCTb, K - K03CpCpIlII,IieHT TepMHHeCKOH 
flIICpCpySIIII, jl - K03(p(pIIII,IieHT MarHHTHOH flIICpCpySIIII, a - K03(p(pHD;H- 

eHT TepMH^ecKoro paciiiiipeHira, g - ycKopeHHe CBoGoflHoro na^einm, d 
- TOJim,HHa cjioh, 5T - pa3HOCTB TeivinepaTyp MeiKpy BepxHeii h HiDKHeii 
rpaHnu;aMH, - ckopoctb Bpameiiira, o - K09(p(pHu;HeHT sjieKTponpoBOfl- 

HOCTII, Bq - HHTeHCHBHOCTB BHeniHGrO MarHIITHOrO IIOJIH, p - njIOTHOCTb 
^KIlflKOCTIl. 

2. YcTOIIHHBOCTb C0CT03HHa nOKOS 

yCTOHHHBOCTb CTaiJIIOHapHOrO COCT05IHII5I (v = 0, b = 0, 9 = 0) 

(^HflKOCTb HenoflBH^Ha) onpe^ejisieTCfl co6cTBeHHbiMii SHaHemisiMii one- 
paTopa jiiiHeapii3aii,iiii (l)-(3). CTainroiiapHoe cocTosmiie CTaHOBirrcsi 
HeycTOHHHBbiM, Kor^a co6cTBeHHoe 3HaHeHiie SToro onepaTopa nepece- 

KaeT MHHMyK) OCb. 

BbiHiicjieHiie KpHTH^ecKHx 3HaHeHHH cjie^yeT Meropy, BnepBbie hc- 
nojib30BaHHOMy b [Pellew, 1940] /yisi pac^eTa KpirriiHecKiix 3HaHeHiiii Ps- 

JieH COCTOSfflHSI paBHOBeCIM JKIlflKOCTII B rOpiI30HTajIbHOM cjioe 6e3 Bpa- 
meiiira ii MamiiTHoro nojisi h npiiMeHemioro b [Clune, 1993; Weeks, 2002; 
Zhang, 2004] ^jm KOHBeKTiiBHoii ciiCTeMbi c BpameiiiieM h/hjih MarmiT- 
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hmm nojieM. fljra (pHKCHpoBaHHbix napaivieTpoB (P, P m , Ta h Q) Kpn- 

THHeCKyK) MOflJ HIH6M B BH^e K0H6HH0H CyMMbI npOHSBefleHHH TpnroHO- 
MeTpilHeCKHX (pyHKHHH H 3KCnOHeHT C Heil3BeCTHbIMII K03(p(pHHIieHTaMH. 

noflCTaBjiHa 3Ty cyMMy b jiiiHeapH30BaHHbie ypaBHGHii5i KOHBeKHHH, Ten- 
jionpoBOflHOCTii ii MarmiTHOH HH/ryKHHH ii b rpaHHHHbie ycjiOBHH, nojiy- 
hhm ciiCTGMy ypaBHeHHH (oHa BbiBe^eHa b [Podvigina, 2010]), H3 KOTopoii 
HaxoflHM KpiiTiiHecKoe hhcjio Psjiea R c (k) h nacTOTy (^Jia KOJie6aTejib- 

HOH HGyCTOHHIIBOCTIl) , 3aBHC5HHIie OT k - rOpiI30HTajIbHOrO BOJIHOBOrO 
HHCJia KpiITIIHeCKOil MOflbl. H3-3a CJIOJKHOCTH 3TIIX ypaBHGHHH, CHCTeMy 

peniaeM hhcjighho. Onpeflejisra MiiHiiMyM R c (k) no k ii cpaBHHBaa 3Ha- 
Hemi5i fljisi pa3Hbix TnnoB HeycTOHHiiBOCTii , HaxofliiM Tiin KpiiTimecKoii 
MOflbi, nacTOTa u c (pjia. KOJie6aTejibHOH HeycToiiHiiBOCTii) 11 KpiiTimecKoe 
3HaHeHHe R cr rjir flamibix P, P m , T h Q. 

3aBHCHMOCTH R s c (k) ii R°(k) (KpiiTiiHecKiie 3HaneHH5i HHceji Psjiesi 

flJISI MOHOTOHHOH II KOJie6aTejIbHOH HeyCTOHHHBOCTeil, COOTBeTCTBeHHo) 

ot k npii Ta = 10 6 , Q = 100 h HecKOJibKiix 3HaHeHH5ix P h P to noKa3a- 

Hbl Ha pHC. 1. Ilpi! flaHHOM /c, flJIfl MOHOTOHHOH HeyCTOHHHBOCTH R^{k) 
3aBHCHT TOJIbKO OT Ta H Q, flJIH KOJie6aTejIbHOH R° c (k) TaKJKe 3aBHCHT 

ot HHceji ripaHflTjia. Kojie6aTejibHa5i HeycTOHHHBOCTb B03MO>KHa npn J\0- 
CTaTOHHO Majibix P, R° c (k) pacTeT c poctom nncjia IIpaHflTjiii h y6bmaeT 
c poctom MarHHTHoro HHCJia ripaHflTjiH. fljia Majibix P h P to 3Ta 3aBH- 
CHMOCTb OKa3biBaeTC5i BecbMa cjia6oii. Hanpniviep, Ha pnc. la rpacpHKH, 

COOTBeTCTByK)HI,HG P m = 10~ 3 H P m = 10~ 8 , 3pHTejIbH0 Hepa3 JIHHHMbI . 

Ha pnc. 16 rpacpHKH, OTBe^aiomHe P = 10~ 2 h P to = 10~ 3 , TaK>Ke ot- 
jinnaiOTCii Hecyni,ecTBeHHO. Cjia6ocTb 3aBHCHM0CTH xapaKTepHa fljiH Bcex 
paccMOTpeHHbix 3HaneHH5ix Ta hQ (a hmchho, Ta = 2.5 • 10 5 , 1000, 2000 
h Q = 200, 500, 2000, 5000). 

3aBHCHMOCTb R cr ot P m pjix HecKOJibKHx 3HaHeHHH Q noKa3aHa Ha 
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pnc. 2a, npii 3thx 3HaneHH5ix napaivieTpoB HMeeT MecTO KOjie6aTejibHa5i 
HeycTOHHHBOCTb cocT05iHH5i noKoa. B flnanasoHe 10~ 6 < P m < 10~ 2 
(t.c npii P m < P) H3MeHeHHH R° He3HanHTejibHbi, 3Ta BejiHHHHa Me- 
HHeTCH cym,ecTBeHHO TOJibKO npn P m nopHflKa 0.1 . Etpn He6ojibiHHx P, 
R cr Tax>Ke 3aBHCHT ot P cjia6o (cm. pnc. 26). ropii30HTajibHbie OTpe3KH 
rpacpHKOB (npaBaa nacTb paccMOTpeHHoro HHTepBajia P) OTBenaiOT mo- 
hotohhoh HeycTOHHHBOCTii (t.c H3o6pa>KaK)T R s cr ) , a hx upopfljimenw 
cjieBa - KOJie6aTejibHoii (t.c jieBbie (pparivieHTbi rpacpiiKOB H3o6pa>Ka- 
kdt R° cr ). H3BGCTHO [Chandrasekhar, 1961], hto R s cr yGbmaeT c poctom 
Q npn 6ojibniHx Ta h Majibix Q\ ^jih KOJie6aTejibHOH HeycTOHHHBOCTH 

HMeeT MeCTO 06paTHa5I 3aBHCHMOCTb ot Q (cm. pnc. 26). 

3aBHCHMOCTb R cr h w cr ot Ta noKa3aHa Ha pnc. 3 fljia HecKOJibKnx 

3HaHeHHH Q H P m . M0H0T0HHa5I HeyCTOHHHBOCTb CMCH5ieTC5I KOJie6aTejIb- 

Hoii npn flocTaTOHHO 6ojibniHx HHCJiax TeHiiopa. Otmcthm, hto rpacpiiKii, 

OTBeHaiODXHe Pm, OTJIH^aiOHTHMCH Ha HieCTb nop^flKOB, - 10 -8 H 5 • 10~ 3 
- 3pHTejIbHO Hepa3JIHHHMbI. IIpH 60JIbniHX Ta 3aBHCHM0CTH R cr H u cr 

Bbixo^T Ha acHMnTOTHHecKHii pe>KHM noBefleHHH. 
3. HeycTOHHHBOCTb Kionnepca-JIopija 

fljlfl BblHHCJieHHH KpHTHHeCKHX 3HaHCHHH Ta H yrjia MOKfly OC5IMH 

B03Myin,aeMbix BajiOB h B03Myin;eHHeM, a, npHMeHeH mcto^ [Podvigina, 
2010], ocHOBaHHbiii Ha Hcnojib30BaHHH aMnjiHTyn,Hbix ypaBHeHHii, aHajio- 
rHHHbifi npHMeHeHHOMy b [Clune, 1993] fljra HecjieflOBaHHa ycToiiHHBOCTH 
BajiOB bo BpamaiomeMCH cjioc B ropH30HTajibHoii njiocKOCTH npeflno- 
jiaraeTca, hto BeKTopbi nepnoflOB CHCTeMbi B03MymeHHbix BajiOB h bo3- 
MymeHHH o6pa3yK»T poM6HHecKyio HneiiKy nepHOflHHHOCTH c yrjiOM a. 
Hcnojib3y5i MeTO^bi Teopnn flHHaMHnecKHx chctcm (a hmchho, orpaHH- 
HeHiie Ha ueffrpajibHoe MHoroo6pa3He) , mojkho BbinncjiHTb KOScpcpHHH- 
eHTbi aMnjiHTy^Hbix ypaBHeHHii. Bajibi ycTOHHHBbi OTHOCHTejibHO B03My- 

8 



m,eHHH, OTBenaioiHHx HeKOTopoiviy a, ecjiH ^jih 3Toro a K03cpcpHHHeHTbi 
aivinjiHTyflHbix ypaBHemiH yflOBjieTBopaiOT onpe^ejieHHbiM HepaBeHCTBaM 
(cm. [Podvigina, 2010]). Ecjih sth HcpaBGHCTBa BbinojiHeHbi fljra Bcex a, 

0<a<7r/2, TO KOHBGKTHBHbIG Bajlbl yCTOHHHBbl OTHOCHTejIbHO B03My- 

m,eHHH paccMaTpHBaeivioro rana. 

PacHeTbi npoBe^eHbi fljia Q = 5,50, 500 h 5000 c niaroM 7r/500 no 
a. THiniHHafl 3aBHCHMOCTb Ta c h a c ot nncjia IIpaHflTjia noxasaHa Ha 
pnc. 4. IlpH ^ocTaTOHHO Majibix P m 3Ta 3aBHCHM0CTb Taxaa >Ke, Kax 
ii bo Bpain,aioiHeMC5i CJI0e 6e3 BHeniHero MarHiiTHoro nojia: bth Bejin- 
HHHbi CTporo nojiojKirrejibHbi h mohotohho pacTyT c poctom P. Ilpii 
66jibniHx P m noBe^eHHe imoe, HeycToiiHHBOCTb MO>KeT HMeTb mgcto y>Ke 
npn Ta = 0. OflHaKO ^Jia P m < P (iianoMHiiM, hto ^jih reocpH3HHe- 
ckhx npnjio>KeHiiii npeflCTaBjiaeT iiHTepeceH HMemio stot cjiynaii) 3aBii- 

CIIMOCTb OT P m HeSHaHHTejIbHa. 

3aKJiK)HeHHe 

Pe3yjibTaTbi npHBefleHHbix Bbinie pacneTOB noKa3biBaiOT, hto b pac- 
CMOTpeHHbix flnanasoHax 3HaHeHHH napaivieTpoB (0.001 < P < 1, 10~ 8 < 
Pm < 1, Pm < P) CTeneHb 3aBHCHMOCTH KpiiTiiHGCKiix napaivieTpoB (hiio 
jia Psjiesi ii nacTOTbi npn KOJie6aTejibHoii HeycToiiHiiBOCTii coctohhhh no- 
koh, Hiicjia Teiijiopa ii yrjia fljra HeycTOHHireocTii Kionnepca-JIopua) ot 
MarHiiTHoro Hiiana IlpaHflTjisi KpaiiHe Majia. KaK npaBHjio, ii3MeiieHiie 
P m Ha 5-7 nopa^KOB BjieneT ii3MeHeHiie KpiiTimecKiix 3HaHeHHii MeHee 
neM Ha 1%. fljia flOCTaTOHHO Majibix P 3aBHCHM0CTb ot 3Toro napaMerpa 
He3HaHHTejibHa: Tax, npn yMeHbnieHHH P ot 0.01 0.001 KpirriiHecKiie 
3HaneHH5i MeH5iiOTC5i Hecyni,ecTBeHHO. 

3th pe3yjibTaTbi yKa3bmaiOT Ha cymecTBOBamie aciiMiiTOTiiHecKiix pe- 

JKIIMOB npH P — }■ H P m —>■ 0, MajIOCTb K03Cp(pHII,IieHTOB aCHMnTOTHHG- 

ckhx psiflOB h HeHyjieBOH pa^iiyc hx cxo^hmocth. (EIocTpoeHHe aciiMirro- 
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THHeCKHX pa3JI0>KeHHH BblXOflHT 3a paMKH HaCT05HU,GH CTaTbH.) 

OTMeraM, hto ypaBHGHHH, reoMeTpHH, BejiHHHHbi HHceji Pajiea, Teii- 
jiopa ii HaH^paceKapa paccMOTpeHHoii saflanii otjihhhm ot ycjiOBiift 3eM- 
jih, h, TaKiiM o6pa30M, H3yHeHHbie b flaHHOii CTaTbe MarHHTorHflpoflHHa- 
MiiHecKiie KOHBeKTHBHbie pe>KiiMbi OTjiiiHHbi ot peajiroyiomHxca b reo- 

CpII3IIHeCKIIX KOHBeKTHBHblX CHCTGMaX. OflHaKO HaSjHOflaetvlbie 3aBHCHMO- 

cth ot HHceji IlpaHflTjiH HMeiOT flocTaTOHHO o6ihhh xapaKTep, nocKOJibKy 
BbinojiH5iK)TC5i bo Bcex paccMOTpeHHbix HaMH cjiynasix; 3Ta yHHBepcajib- 
HOCTb flaeT ocHOBaHHH nojiaraTb, hto HenyBCTBHTejibHOCTb MarHHTorn,!];- 

pOflHHaMHHeCKHX KOHBeKTHBHblX pe>KHMOB MOJKeT COXpaHHTbCH H npH 

BejiHHHHax napaivieTpoB h pe>KHMax, xapaKrepH3yioiHHx ycjiOBHH 3eM- 

JIH. 

Pa6oTa noAflep>KaHa rpaHTaMH ANR-07-BLAN-0235 OTARIE AreHT- 
CTBa Han,HOHajibHbix iiccjieflOBaHHH OpaHinTH h 07-01-92217-HIIHHJI_a 
POOH. 
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(a) (6) 

Phc. 1: 3&bhchmoct£> KpHranecKoro HHCJia Psjiea R c ot ropn30HTajiBHoro BOJiHOBoro 
HHCJia HettTpajibHoii mo^bi k npn Ta = 10 6 , Q = 100: (a) P = 0.01, P m = 0.1 (nrrpn- 
xoBan jthhhh), P m = 10 -3 (nyHKrap), P m = 10~ 8 (niTpnx-nyHKrap); (6) P m = 10~ 4 , 
P = 0.1 (nrrpuxoBaH jthhhh), P = 0.01 (nyHKrap), P = 10~ 3 (niTpnx-nyHKrap). 
CnjioniHaa jihhhh - CTanHOHapHan MOfla, nyHKrap, niTpnxoBaH jihhhh h niTpnx- 
nyHKTHp - ocn;HjijiHpyioni,aH. 




(a) (6) 

Phc. 2: 3aBHCHMOCTB KpHranecKoro nncjia Psjien R cr ot MamHTHoro (a) h KHHeMa- 
THHecKoro (6) nnceji IIpaH^TjiH npn Ta = 4 • 10 6 hQ = 100 (cnjioniHaH jihhhh), 500 
(HiTpHXOBan), 2000 (nyHKrap): (a) P = 0.01, (6) P m = 10~ 4 . 
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(a) (6) 

Phc. 3: 3aBHCHMocTt> KpiiTHHecKoro HHCJia Psjies P cr (a) h HacroTBi w Cf . (6) ot Hiicjia 
Tefijiopa P = 0.01 h Tpex b&jihhhh Q npn P m = 5 ■ 10~ 8 (nyHKTiip) h P m = 10~ 8 
(niTpnxoBaH jihhhh). 




(a) (6) 

Phc. 4: 3aBHciiMocTt> KpiiTiiHecKoro HHCJia Teiijiopa Ta c (a) h yrjia a c (6) ot HHcna 
IlpaH^TjiH ^jih Q = 500, P m = 0.1 (cnjioiHHaa jihhhh), P m = 10~ 2 (nyHKTiip) h 
P m = 10~ 8 (niTpHXOBasi jihhhh). 
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